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ABSTRACT
Objective: To examine whether chewing gum hastens the return of gastrointestinal function
after a cesarean delivery.
Methods: All randomized controlled trials comparing the use of chewing gum in the immediate
postoperative recovery period (i.e. intervention group) with a control group were included in
the meta-analysis. The primary outcome was the time to first flatus in hours. Meta-analysis was
performed using the random effects model of DerSimonian and Laird, to produce summary
treatment effects in terms of mean difference (MD) or relative risk (RR) with 95% confidence
interval (CI).
Results: Seventeen trials, including 3041 women, were analyzed. Trials were of moderate to low
quality with different inclusion criteria. In most of the included trials chewing gum was given
right after delivery, three times a day for 30min each and until the first flatus. Women who
were randomized to the chewing gum group had a significantly lower mean time to first flatus
(MD – 6.49 h, 95%CI 8.65 to 4.33), to first bowel sounds (MD – 8.48 h, 95%CI 9.04 to 7.92),
less duration of stay (MD – 0.39 days, 95%CI –0.78 to 0.18), lower time to first feces (MD –
9.57 h, 95% CI 10.28 to 8.87) and to the first feeling of hunger (MD – 2.89 h, 95%CI 4.93 to
0.85), less number of episodes of nausea or vomiting (RR 0.33, 95%CI 0.12 to 0.87), less inci-
dence of ileus (RR 0.39, 95%CI 0.19 to 0.80) and significantly higher satisfaction.
Conclusions: Gum chewing starting right after cesarean delivery three times a day for about
30min until the first flatus is associated with early recovery of bowel motility. As this is a simple,
generally inexpensive intervention, providers should consider implementing cesarean postopera-
tive care with gum chewing.
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Introduction
Cesarean delivery is the most common major surgical
operation in the United States, with about one million
done annually for an overall rate of about 30% in
2015 [1]. Postoperative ileus is an impaired condition
of gastrointestinal motility defined as an abnormal
interval from surgery until the passage of flatus or
stool and the tolerance of an oral diet, that should
occur within day 4 postoperatively [2]. It can be char-
acterized by nausea, vomiting, loss of appetite, cramps,
and abdominal pain and distention, and complicates
up to 20% of cesarean delivery [2]. Moreover, it can
also be associated with an enhanced length of stay in
the hospital [2,3].
Several approaches have emerged in an attempt to
hasten the return of gastrointestinal motility after cesar-
ean delivery, including early hydration and ambulation.
Chewing gum may offer an efficacious intervention for
improving postoperative gastrointestinal function
recovery after cesarean delivery [4–15], since it has
been already proven to improve gastrointestinal func-
tion in non-obstetric abdominal surgery [3]. Considering
the number of people who undergo cesarean delivery
each year globally, this could have implications for
health care costs and recovery [16]. It is therefore essen-
tial that benefits and costs are carefully evaluated.
Thus, the aim of this systematic review and meta-
analysis of randomized controlled trials (RCTs) was to
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examine whether chewing gum after cesarean delivery
hastens the return of gastrointestinal function.
Materials and methods
Search strategy
This review was performed according to a protocol
designed a priori and recommended for systematic
review [17]. Electronic databases (i.e. MEDLINE, Scopus,
ClinicalTrials.gov, EMBASE, Sciencedirect, the Cochrane
Library at the CENTRAL Register of Controlled Trials,
Scielo) were searched from their inception until
November 2016. Search terms used were the following
text words: “gum,” “cesarean”, “caesarean”, “delivery”,
“labor”, “labour”, “chewing,” “sham feeding,” “general
anesthesia,” “morbidity,” “mortality,” “meta-analysis,”
“metaanalysis,” “review,” “randomized,” “post-oper-
ative,” “clinical trial,” “randomised,” “effectiveness,”
“guidelines,” “cost,” “ileus,” and “clinical trial.” No
restrictions for language or geographic location were
applied. In addition, the reference lists of all identified
articles were examined to identify studies not captured
by electronic searches. The electronic search and the
eligibility of the studies were independently assessed
by two authors (AC, GS). Differences were discussed
with a third reviewer (VB).
Study selection
We included all RCTs comparing the use of chewing
gum in the immediate postoperative recovery period
(i.e. intervention group) with a control group for com-
parison. Studies in which the gum contained an active
therapeutic agent were not included. Studies in which
the intervention consisted of gum in combination with
another intervention were also excluded. Quasi RCTs
(i.e. trials in which allocation was done on the basis of a
pseudo-random sequence, e.g. odd/even hospital num-
ber or date of birth, alternation) were not included.
Risk of bias
The risk of bias in each included study was assessed
by using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions.
Seven domains related to risk of bias were assessed in
each included trial since there is evidence that these
issues are associated with biased estimates of treat-
ment effect: (1) random sequence generation; (2) allo-
cation concealment; (3) blinding of participants and
personnel; (4) blinding of outcome assessment; (5)
incomplete outcome data; (6) selective reporting;
and (7) other bias. Review authors’ judgments were
categorized as “low risk”, “high risk,” or “unclear risk”
of bias [17].
Two authors (AC, GS) independently assessed inclu-
sion criteria, risk of bias, and data extraction.
Disagreements were resolved by discussion with a
third reviewer (VB).
Outcomes
All analyses were done using an intention-to-treat
approach, evaluating women according to the treat-
ment group to which they were randomly allocated in
the original trials. Primary and secondary outcomes
were defined before data extraction.
The primary outcome was time to first flatus in
hours after cesarean delivery. The secondary outcomes
were time to first bowel sounds in hours, length of
hospital stay in days, time to first feces in hours,
maternal satisfaction, assessed by self-reported patient
satisfaction survey, first feeling of hunger in hours,
number of episodes of nausea or vomiting after cesar-
ean, need for additional analgesics or antiemetics, and
incidence of paralytic ileus, defined as symptoms or
signs of gastrointestinal disturbance such as nausea,
vomiting, abdominal cramping, or abdominal disten-
sion within the first 72 h after the cesarean delivery or
as defined by the original trial.
We planned to assess the primary outcome (i.e.
time to first flatus in hours) in subgroup analysis
according to the type of cesarean delivery.
Statistical analysis
The data analysis was completed independently by
two authors (AC, GS) using Review Manager v. 5.3 (The
Nordic Cochrane Centre, Cochrane Collaboration, 2014,
Copenhagen, Denmark). The completed analyses were
then compared, and any difference was resolved by
discussion with a third reviewer (VB).
Data from each eligible study were extracted with-
out modification of original data onto custom-made
data collection forms. For continuous outcomes means
± standard deviation were extracted and imported
into Review Manager v. 5.3.
Meta-analysis was performed using the random
effects model of DerSimonian and Laird, to produce
summary treatment effects in terms of mean differ-
ence (MD) or relative risk (RR) with 95% confidence
interval (CI). Heterogeneity was measured using
I-squared (Higgins I2).
Potential publication biases were assessed statistic-
ally by using Begg’s and Egger’s tests. The meta-
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analysis was reported following the Preferred
Reporting Item for Systematic Reviews and Meta-analy-
ses (PRISMA) statement [18]. Before data extraction,
the review was registered with the PROSPERO
International Prospective Register of Systematic
Reviews (CRD 42017056270).
Results
Study selection and study characteristics
The flow of study identification is shown in Figure 1. 18
trials were assessed for eligibility [4–15,19–24]. One was
excluded since no data were available [24]. Therefore,
17 trials, including 3041 women, were analyzed
[4–15,19–23]. No quasi-randomized trials were included.
Publication bias, assessed using Begg’s and Egger’s
tests, was not significant (p¼ .75 and .84, respectively).
The quality of the included trials in general was low and
most of the trials had high or unclear risk of bias in most
of the seven Cochrane domains related to the risk of
bias (Figure 2).
Figure 1. Flow diagram of studies identified in the systematic
review. Prisma template (Preferred Reporting Item for
Systematic Reviews and Meta-analyses).
Figure 2. Assessment of risk of bias. Summary of risk of bias
for each trial; Plus sign: low risk of bias; minus sign: high risk
of bias; question mark: unclear risk of bias.
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Table 1 shows the characteristics of the included
clinical trials. All the studies used postoperatively
sugar-free gum chewing as intervention. In most of
the included trials, chewing gum was given right after
or within 2 h of delivery (7/17, 41%, immediately after,
and 5/17, 29%, 2 h after), three times a day (10/17,
59%) for 15–30min each (7/17, 41%, 30min, and 5/17,
29%, for 15min) and until the first flatus (10/17, 59%).
Women in both groups received routine post-opera-
tive diet. Most of the included women were under-
going planned CD at term (Table 2).
Eight studies described in details how the outcomes
were assessed [5–9,11,13,15]. In Shang et al. and
Rashad et al., every patient was checked for bowel
sounds and/or flatus five times a day, and women
were asked to tell to study investigators when they
passed a bowel movement [6,13]. Ajuzieogu et al.,
Ledari 2012 et al., Ledari 2013 et al., and Jakkaew
et al. reported that a research assistant who was not
aware of the gum prescription and groups, visited the
patients regularly, every 1 h and recorded the time of
the first bowel sounds, passage of flatus, and defeca-
tion [5,7–9]. In the other two trials, women were
checked five times every day [11,15].
Synthesis of results
Table 3 shows the primary and secondary outcomes in
the overall and in subgroup analyses. In the overall
analysis, the statistical heterogeneity ranged from 0%
to 92%, with I2¼29% for the primary outcome.
Women who were randomized to the chewing gum
group had a significantly lower mean of the first flatus
time (MD – 6.49 h, 95%CI 8.65 to 4.33; Figure 3), first
bowel sounds (Figure 4), less duration of stay, lower
time to first fees and to first feeling hunger, less inci-
dence of ileus, less episodes of nausea or vomiting, and
significantly higher satisfaction (Table 3). Subgroup
analyses concur with the overall analysis (Table 3).
Discussion
Main findings
This meta-analysis from 17 RCTs [4–15,19–23], provides
evidence that gum chewing after CD is an intervention
that enhances early recovery of bowel function. In
most of the included trials, chewing gum was given
right after delivery three times a day for 30min each
and until the first flatus. Our meta-analysis represented
level 1 data and included only RCTs. Test of hetero-
geneity and sensitivity analyses all point to the efficacy
of gum chewing as studied so far. However, the qual-
ity of the included trials is low.
Comparison with existing literature
Our data support earlier findings by two prior
Cochrane Reviews. Short et al. in a meta-analysis of 81
Table 2. Inclusion and exclusion criteria.
Inclusion criteria Exclusion criteria
Satij [19] Women at term undergoing planned CD Preterm, emergency CD
Liang [23] Women undergoing CD Not reported
Akhlaghi [15] Women at term undergoing planned CD Preterm, emergency CD
Abd-El-Maeboud [14] Women at term undergoing planned CD under general
anesthesia
Preterm, emergency CD, spinal anesthesia, cesarean
hysterectomy, prior abdominal surgery
Luo [21] Women undergoing CD Not reported
Lu [22] Women undergoing CD Not reported
Kafali [11] Women undergoing planned or emergency CD Chronic medical disorders, high risk pregnancy, ante-
partum hemorrhage, blood transfusion, postopera-
tive admission to intensive care unit
Shang [13] Women at term undergoing planned or emergency CD Preterm, preexisting gastrointestinal disorders, blood
transfusion
Garshasbi [12] Women planned or emergency CD Not reported
Dehcheshmeh [4] Primiparous women at term undergoing planned CD Preterm, emergency CD, multiparous
Wang [20] Women undergoing CD Not reported
Ledari [9] Women at term undergoing planned or emergency CD
with prior CD
Preterm, primiparous, prior abdominal surgery
Zamora [10] Women at term undergoing planned or emergency CD Preterm
Rashad [6] Women at term undergoing planned or emergency CD Preterm
Ledari [7] Primiparous women at term undergoing planned or
emergency CD
Preterm, multiparous, prior abdominal surgery
Jakkaew [8] Women at term undergoing planned or emergency CD Preterm, cesarean hysterectomy, recent chemotherapy,
postoperative admission to intensive care unit
Ajuzieogu [5] Primiparous women at term undergoing planned CD Preterm, emergency CD, multiparous, prior abdominal
surgery, diabetic, hypothyroid, women who were
on opioids
Data are presented as total number (number in the intervention versus number in the control group).
CD: cesarean delivery.
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studies, including 9072 participants who underwent
abdominal surgery, found some evidence for the bene-
fit of postoperative chewing gum in improving recovery
of gastrointestinal function after obstetric and non-
obstetric abdominal surgery [25]. Pereira Gomes Morais
et al. showed a beneficial effect of chewing gum in
women undergoing cesarean delivery [26]. However,
both of these meta-analyses did not include all cur-
rently available RCTs on cesarean delivery. In 2014,
Craciunas et al. also showed efficacy of chewing gum in
reducing the incidence of postoperative ileus in 1462
patients (seven RCTs) who underwent cesarean delivery
[27]. Conversely, Huang et al. in a meta-analysis of five
RCTs found no benefit of postoperative gum chewing
in women who underwent cesarean delivery [28].
Another review by Wen et al. was recently published,
including 10 trials (n¼ 1659 women). The authors con-
cluded that gum chewing hastens the intestinal func-
tion recovery after cesarean delivery offering a safe and
inexpensive option for postoperative care [29].
Strengths and limitations
Our study has several strengths. Intent-to-treat analysis
was used. In addition, publication bias was not appar-
ent by statistical analysis. Limitations of our study are
mostly inherent to the limitations of the included stud-
ies. The quality of evidence as well as the quality of
the included trials was low. There were no reports of
adverse effects related to gum chewing in the 17
included trials. However, since none of them specific-
ally stated that this was a pre-specified outcome in
their protocols or methods, we cannot be sure that
gum chewing in the postoperative period of cesarean
delivery is devoid of adverse effects. None of the trials
assessed or reported adherence to gum chewing.
None of the included trial was double blind. We used
a random effect model in all analyses given the high
statistical and clinical heterogeneity within the trials.
Conclusions
In summary, this meta-analysis showed that gum
chewing reduced the time to first passage of flatus
and reduced the rate of ileus when given right after
cesarean delivery, three times a day for 30min each
and until the first flatus. As simple, generally inexpen-
sive intervention, providers should consider imple-
menting cesarean delivery postoperative care with
gum chewing.
Future large, better designed, randomized trials will
help to increase the quality of the evidence for this
intervention. Future trials should also establish theTa
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optimal regimen of gum chewing (e.g. initiation, num-
ber, and duration of sessions per day) to enhance bowel
function recovery after cesarean delivery, and assess
how other beneficial interventions, such as early feed-
ing [30,31], may give additional benefits during postpar-
tum care for women who undergo gum chewing.
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